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Abstract of JP2001 076332 
PROBLEM TO BE SOLVED: To provide a 
perpendicular magnetic recording medium 
being little affected by thermal disturbance and 
capable of exceeding the recording density of 
the conventional magnetic recording material. 
SOLUTION: This perpendicular magnetic 
recording medium comprises a substrate 1 
and such a laminated film 2 provided on the 
substrate 1 as is obtained by laminating plural 
times a first magnetic layer 4 consisting of a 
rare earth metal/transition metal amorphous 
film containing at least one element of the rare 
earth elements of Nd, Pr, Ce and Sm and 
containing at least one of the transition 
elements of Co and Fe and an intermediate 
film 5 containing at least one element of Pt and 
Pd. 
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±IES«±(-Slt bft, Nd, Pr, Ce, tiiVSm 
[It*® 3] ±1E^10^14®^ X Pr-Co^CT 

fro 

[§f*Jl4] ±!5S«t -hlBSIJIR to>mz. . <&B£ttJI 
^tatt "bftTi^S r £ «r»«i:-r«l»#* l *v<> L 3 

[»W©»«4RH] 
[0 0 0 1] 

[0 0 0 2] 

tizmg,ft<nm:im'j?-}-z> t ; 4 x^sti^.s*:it>, is® 
»A8c#**B{kLi-tfai:, ilbfias 

[0003] _hi£ Lfcot 5 <ClB»«flS«>«lW*^tt^o 

/m'/UU- v'a _h«»;fc6|$||&, {f#8fR, MR 
9 6-3 7, 1 9 96-1 1) „ ^CASt, Srt 

S**-Ct, »!lMlKuV/kTi:i 0 0W 
Tir*5tffifi«{t;<0«'>34ser5 0 ret. KufiBS 

So 

[0004] lEoSftl^^t. r tm 



iEBgflfe, B*£fflttft¥£tt Vol. 2 1, No. 
6. pp950-958, 1997J lzti t Co-Cr 
- P t S-fetoXTfC o-Cr-Pt-Ta 

^255 3 0~4 0G b/ i nZ t?*>5|E»«EfrlC*5V> 

r. ^w^^tt<o*g^Ku v/k Tcofaii, asrtBS^ia 

T-lil 3 0S«tia*PUTV>5o 
[0 0 0 5] 

K*t b T t Jg 5 *> S t % x b ix 5 o 

[0 0 0 6] &A»*ma»kfr3&3l5roB&&fE» 
&fr»?&lft2c5£t£W*§G[lK u V/ k T<7>ffi£r#«>5IS 
fc, Ku«)«[tt^lj|Sifi«tti»K«rfflv^T*»^J:9ifc^ 

n^srt^f,, ±iE»)»w*)ett©flwiKuv/k 
[0007] sfc, srtra«fE®«&#*s,fctffiii:sssciE 

kfmbgv>&w*mm-rz> k^? p D ^s«. *k 

[0 0 0 8] ^e--e s ±EoJ:5 4IBIJiil=»U 
So -^«J(C(4 X ^A«w^*^/«CSSil[^fE^ 

u&b, %m%&m&mz.K.&%;±m&mk 3 diM 
[0009] gf±s^ii 3 drntetemko-a- 

«<t:S:^Sr tdST?#So rro±9^Ji:LT, #§8¥ 
5 - 5 4 3 5 8 #^«©3SElt«»C, NdisCoss^rffl^ 
fc#Aft^K (Nd^l 5®^^"— feV K^tfC o-t 
&m) Srffl^^KS^fB^^«fr^^$4^T^^So iroi 

K^ie^frT-ii/i < m^m^mmw t mm $ ns. 
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[ooio] <*e>K, &%;±m&mt 3 dm&&mt<D 
- c o ^mm.m%.m&mm<Dmi>m& & nt 

( TMAGNETIZATION, CURIE TEMPERATURE AND PERPEN 
DICULAR MAGNETIC ANISOTRO-PY OF EVAPORATED Fe-RARE 
EARTH AMORPHOUS ALLOY FILMSJ M. TAKAHASHI et al.J. 
MAGNETIZM AND MAGNETIC MATERIALS Vol.75 pp243-251 
1988 ) „ Lri>L&riSib, ±!E<DPr-Co^l;oVN 
X, **W#e>#*Rfc«*E^fl:«:f&*L-C. 

[OOll] **9Itt±e©IOTA»::**T*3;h,fcfc 
[0012] 

JlfclHt&il, Nd, Pr, Ce, 43«tr/Smro#±3g 

^JR^SSK^Pj^S^lOTatte, *3J;t>-p t tsj; 
[0013] ±E0>*Wlfc itui, ±IE» 1 (OM&mte 

V\ 

[ooi4] ±mfs^immttt, mit&Rm 

fc*»*»4il£fi»*fcSfc:Jtfl|-rs. 

«t«>»*tt±ttfifttfl:*aini«:«-r*fci{>, ttaiiBflkiR 

[0 0 15] -*tK*fLT, Jy*L*:J:$fc, *389i<Z> 



ftS^iSJcMAfezasftv ^-c\ MA&PpSjofgjkfaEf^ 

[0016] £ iblc. *«H£ttS£Ktt*GftjK£ 
tt. -^W»-6^±«^Mi:V^iXTV^Nd. Pr, 
Ce, *JiO!Sm©H'M< it— 7c*£r^K J.o 
3 dlMIt-fcSC otSjiUF eC5 ^>4># < fc 1 — 

*JJ:tfPd irfc— TcSfSr&tffraKi:*, Mile: 

[0 0 17] -hEl,fcJ:5fce*±Steaj: 

±s^si: 3 dm&&mt<D'g-&fi> i <Dm&m 
[ooi8] ztuzx'o. mmm#<om&ftM<ti3£xfi 

[0 0 19] SfcK, *%^WSa^|S&^tt N ± 
E»»H«:«*-4-5fc«>li, _kE«>*WM;:*JV*T. _LE 

[0 0 2 0] ±IE'praBI<OlBSJ?Sr6 A^iir-f-^t, SS 

[0021] rjxtcj;i9. fss^r^a^wsbrwj^ 
m^mt£mm&fzumM&*mn\zm$L-*z> - k #x- 

[0022] ^p>{c, *mm<nmw.mf«.m&mmi. ± 
rnKDmitmnK p r -co^i;Tb»Lfc*± 

[00 2 3] ±|EW«fig(c: iixtf. Pr-Co^lCT 
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b&mm-fZZ. itci<9, ^/IBSKis^-C. Pr-Co 
J: "9 t » 4 # i^SiH^ifi] <D{$MK7J 5 r t & X # 
5. £<bC ±a!Lfc«t9l-. Pr-ColCTb?rK)D 

mmm^mixuz^^mmm^.m^m^mimi.x. mm. 

<OX 9&P r -Co T b Lfc-g-feOD^-S-, 

■T5Cli:iSS»*Ll> 0 «;Ltf, Pr-Tb-Co^i 
LtPr? TbioCo83S:fflV\ £<bl<C^ ±mni<Dm 

AtU B.ott>H|KSr#5)6 A— Pr 7 T 

b ioc o 83-&&<Dm\M.jjfa (Dte&jj&mm 300 amis 

fffi^filSrirSrir^fj. 8USIIJ#I4 2 ~ 3 El^ja^t? 
[0 0 2 4] r*Uc4 9, Sii*fij<OH*Sj(SfiW*Sr 

[0 0 2 5] £ ibid, ^WroaSjKHIHiSjttfftt, ± 
ISOiMiSrW«fc-*-5fc*lc, JbK«5*jS»=*siN-C, _tfiE 

« fig t -T 5 w t fc nTt6 T* fe 5 . 
[0 0 2 6] ±IEcO«>&(;: 4*1(4, K^SHBS 

SSttStt, «*C^y KICfcSiEfiW (*«^{C*Jl>T 
14, flUMElcffig-f-S. ) ^0>»flsJBjfc «:«,»*- 

[0 0 2 7] ±!E(D4?fc&B&tegro«tf;:o(,>TJi-«: 
r SiSBI5Cf2®fiE«LlcSESSrtT 5 b , y y 

/h $ v *<fc £*i5©:B£tt/I &±m<D 4 o fc»»t 5 r £ (c 4 

l x fi tar fc^fa -cs it © 5 r i # f t 

5. 

[0028] sfc, ±&(Dxnzmibhti&m&m 

14, 2 o«)(O^SiwSS«?rmfci-iOr% ^BSffi^y 



9 fc^&^fctfXc h7y^f 5 -f^M<t?j i y >y 

[00 2 9] rixlc J; 9 . ffirta^IB®!SEft:fflcD«^ 
y Ki LTffli^b;ix-CV">5 y vy^Sm^y KSrfflVT 

So 

[0 0 3 0] 

[0 0 3 1] BIB. *%K<B«ffi(::flt££ira*faft 

z(om^mm^ti^zticx<omi$.^tix^^ e 

t x ±mg>mm 2 (4, mi 4 1 ipf^m 5 1 asm 

[0 0 3 2] ±I5S«1 t LTJ4, ^y^, T/u?-^ 

$tl.5„ *3t, ±fHS«HC|4, ^/y ^£tg(754 p f^y 
i^y h^S«<D^./«ce,i*s 7i^=fv'^iS«|;ttfflt 

[0 0 3 3] ±Sa#S&2$r«j£LT^5^l<OfittteJg 
414, ^#±^S^JlT-fcSN d (^^-^>7^) , p r 
(77tt-^) , Ce (-try^A) , ^iOtSm 

Si LT3 dil^^Scoc o ( = h) *340?F e 

(«) 4:t-7E*«:*tf, ft±m-m&&m& 

fttLT^?) c PF^5l4, Pt (6^) *34u?Pd (^7 
[0 0 3 4] ±C«««3«t, Ta (^Vi?^) * 
[0 0 3 5] -f&\Z % lE»10«ffi|4CmNe,ftT 

^*±s^js 1 3 d a^&jg 1 4-t-tf*a 

t>h. ffiftmt&X-tbZ><DX\ BS^a*(Sll4Srt7j(6] 
t 9 . iil^isi w«®^3 Hcl <4/h ^ < , Saa^lE 

mmttt i,x<D8imr±mmx'3bz> 0 0^9, ^s$<tM 

s f4^tV^5?t7>^fiil:*-f6lW«l3£73H c ±?r*L/j: 
[0 0 3 6] ^r-T\ ^HiS<59^ffitCt>(7.5^K2(D 

J; 9 ^, ±te» i ^ 1 cr>m.&m 4 1 «t> raK sisrs 
&®mm£-£xmmmi&t-tzz tic 4^, #19121: 
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5„ z<DZot£&m&:(omimz£*)&gig£tizsi.Kmi3 

[0 0 3 7] *:£fc&fpBMfcMs &n.~-y 

[0 0 3 8] Sii[^iE®{c^s/ifiii:irrp]w« 

^*<£>|6]±tf^#;t5i, ^Jxi*lE^«3 0~4 0G 
b/i ti2 iSrgitLfci^ ft»]Hciatl 0 

[0039] ±i5»^3±(c. mmmzMtft-r 
Z>z.th*imxibZ> 0 s^i i#S^2 t<r>m 

[0040] mm?>wm2) *&w<Dm2<D%]&<D& 

[oo4i] *mmnMm^mz,m\Kmi«.mmmmz. 
m 2 (c^-r i 9 k, ifiu 2 1 amicus 2 ©« 

mm Ltzmm<DMm 1 (ommM%mmmwcomfS.t m c 

[0 04 2] ±fEJf? 2 WSSttJI 6 tt. N i — F e -&&m 
(-•y'r^-Wd -&4kM, Co-Fe (^^<yH--g^) 
-&-&f&, Fe-Al-Si (@c-T,'W5 = l7A--7--i' 
ca&^, Co-Zr-Nb (a-z^l* I — v?/l^ => 1^ 

T\ Sil:^IE^ff<D|E^-e* 5 5^S^2 Sr«*ii 
tf r i lefts,, 

[0043] -mzm^m^mmmm^m^hnx^^ 

not, v >?mmn~--y b'frbnmjz&mmm &m 
m(nmm^to\,^xi±, &mm2) co^mzm^K< < , 
mfrtffavmisx'mmmzmiti-zztizter), 

[0044] -iucatLT, *mmv>&mKmzmmm 
f*.m&mm-i. ±m<ox 0 Km 2 <Dm&m e t l-c, % 
&Jift'b£\^ttiiiz>&.m.&m*mrtz>z tizzy, y 

[0 0 4 5] -tL^it), fs^oguey ^?mmfo.~--y 



[0 0 4 6] ±m<D£yKWtVL>tttim2<Dm& 
g6li, 2ofe«DS£Ho©fiJSrmfc-r<D-C x ^ffiS— y 

m^ y KiDt. y KO*^Sit«ftlEftli 

[0 0 4 7] J^iWj; |c, jg 2 W^tt® 6 Sr. 1 
t#SR2 £0>fflK19:i75r£l;:J:»K BrtatftiaiJK 

y t'&m^xm&jjfaK&mte&m&ftj-t^ mm 

B6£ft5„ 

[0048] ±KjB 2 o^ttg 6 ©j* mm 
2<nti&&m6&&<omnm<kMsKi:^xmti: : s>o mm 

KfS^^X &Ik.{~£, N i F e (Ms = 6 0 0 emu/ 
cc) fcfctf 1 0 0 0 ASS. CoZnNb (Ms = l 
100emu/cc) /f bif 5 0 0 ~ 6 0 0 AUStCOi, 

[0 0 4 9] 

immm] ».k. *ftWK&zm\£.mfs&mmmz<3\,* 

[0 0 5 0] [^J£01J 1 ] *»Mt-«SSfS 1 »^Jg0)J(c 
ot>T, HI, *$£Zfm3t£\,^m6K&-r3\,'>X®.m-t 

^ffiCDfl^^KD, Ell ^^tLTV^SSiSSS^iE^^ft: 
Sri "9 McftftK®.mi,1ti><DX'$>Z> 0 

[0051] hi K^Ltzmm.m%^.mmmc^\,>x. 

m&LlKtt, #7XStSi (=■— ~>y*ttM : # 7 6 2 
2) ASffiv^ttrv^. #)1^2S'«^LrV^^) 

r-Co (7 P 7-fe^-v J A-=ix<^ h) ^-^l^/J^ib^K), 

*i^iip r 2 zc o78T-*>s„ isjis< ±m&mm2 

[0 0 5 2] ^108ttl4f*)5Pr-Co^ 

10 0 5 3] ifiliLT^7^SMfflt\ 3X10 
"'To r rWTSftgl, P-X2tf#fg2 t« 
SfWStSrIIBlcjgriM-s. crott, HfjfE^IK2W^ 
l««ttl4t^P r-Co^CMttt, Co 
9—f y h-hlcp r W<uy hSrEgLfc^^-^j' 

ho ^X'<y?m&m\<\ At (T/l^riV) 1i 7\m= 5 
mTorr-JHt, P r-Co^MttPowe r 
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= 62 OmW/c m2 , TalttPowe r = 86mW 

/ c m2 <r>fim&VrrWf$i-fz> 0 

[oo5 4] ±m&mm2izmi<^bnz&mmmmi>K 



JfifcJ:&-ffctt6 00A-St^5J;9lr x Pr-Co 

5Tai(OKflll 0 0At$)5„ 
[0 0 5 5] 
[iiti] 



ttflelfc 


PrCojgJ5(A) 


Pt^J5( A ) 




600 


0 
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300 
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200 
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150 
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6 


100 
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[0 0 5 6] tfcK, ±ia*JHK2tC*5V>r. &fnS£fbM 
s :fc cfctfSSL&ft^ffcSfcftH c ±(O«JB0»«#ttS:H 
3(;r^U SBi:«fit«*ttK±<7>aJBlH]*tt#ttSrB|4 
tC^-To JtgWfc&M, Pr-Co^ligO 

fifP«<kM s *3 <£ t;Sf*f^] H c _L (Dffli [Hl» 

ftffttSrH5I^L, Pr-Co^*iK(7)iiS«* 
»*ttK±<OWJIia»ft»ttS:ia6^L"C^S. 
[0 0 5 7] EJ5^£;JxT^6 «t P r - C 

^¥SJK"CIL if lOOA^f)6 0 0AgS(:io^ 

s <Z>ffif*fa8 0 0 emu/' c c ~C <5 Tci i£) x fS^^H*^ K 
Hcltt»200Oefc/hS^fc«) 1 fittttftEftfttt 
[00 5 8]-*, Pr-Co6«iPtIM>b4 

5#HR2(Z)i^ij:, ni3(c^$ttTv>5«t ski, mm 
mm* 2 ja&±T*m}K.ftfo<D«mt) Hcii4»4ooo 
ei«fcfto, p r -c o^mmmcom^x r> i>m± 

a <t p r -c o&&mm«k± r> #112^ 

*t*tt* a»E«S:0*tJp^fl£5 P r - Co^gi P t 

n S T* 5 <b % x. ix 5 o 
[0 0 5 9] 03 t|5 t&lt&l-Zb* &fq^ 

[0060] satojBiBi-efcJS^fciin. -jftir. 

P r<Z>±5fce#±S&«£CoOJ:9*3 dg^JS 



[0 0 6 1] -ftfcSfrU Pr 

-co^Mt p trntfrhtezmzmmitz^h^t 

[0 0 6 2] [Hi£0ij2] 2 O^JfcWdO^ 

hi, *5i:^ig7/«cv>LEii oicm^^xmm-tix 

[0 0 6 3] *3«fi«^«saiB:««E»ttCft:tt % |g 1 
C0«t£S4 <t LT, Pr-Co^Mt:Tb (x/Ufcf^ 
A) l/c P r - T b - C o ^M^ffiffi 1X^5 

[0 0 6 4] *5H6«^*5VxT, $l«ft!4 L~C 
^^tl6Pr-Tb-Co^MO|Mft PryT 
bioCoKfCfcSo I^Pr-Tb-Co^^ Co 

[0 0 6 5] »«i^iH«i:, W«5 

KttBSffas 6 A-J£<D P t K*sfltffl S*LT*5 ^ ^ei 
T, #i«2±#(OlW^fi6 0 o A-St45J: 5 

(^JfifiSJ 1 CD?* 1 #fiS) o 

[0 0 6 6] #UC. ±B*Ji«2fcfttt*iSft«ffcMs 
[0 0 6 7] ifc, Jt«<Ofc«> % 0 9^*1. Pr-Tb 

- c o-&^«Kfc*5JtS«SSi«ftM s *5 itfsaufriS] 
(O&mfjH c ±^Mfftt#tt^$ixT*5 »9 , B 1 0 
tt, Pr-Tb-Co^A*IBBIlC*5lt*SiI«5S»* 

SKI oOT4kfftt«S9 S v > ^ e 
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[0 0 6 81 H5 ti9 fc «rifc*-*-fttf. Pr-Co£- 

[00 6 91 £<bld, ±|Ero«t9^P r -Tb-Co^ 
<fc5ld, ^JI^IdfelTSSfi^ftWifc^Hc ±14. 

fflJilelg: 2 -30 £;^L, I£1l;*:<ai4, H9ld 
^^HTv>-5^S^Sii:*(6]<Di%^H c X «fc <o fc*: 

1 ttstjiieift 4 @K±fa'>t5ii«i/)sa "b^sro-c, 

W10«b^6[5]«_hi:7 , j;Si:, £«R 2 Id 33 175 
[0 0 7 01 «±Oi5l:, *Xffi0iJ£{K££attftia 

#J:TJ<4»raK5£f8/l£*5- iridic, $io@1ti 

4 Sr^B -Cffiffl-f ifc&L-c, fiET^o&f^ 
H c Ltm-k-tZ. d*Ut, H8|d:5rc-f J; 5ld, HJ6#j 

K -L<Dtt;*:idigB-f 5 t <£> t#x. ib^xs, 
[0 0 7 11 12 1 0 (d^i- J; b 

Id, Si«««**ttK±H:BWlc»Lrj5i:A/4f*flsL 
-0^«evvz>ld*ru I219(c^-rj; 9 Id. Sa^lRjroift^f 
*Hcl liKJS 3 0 0 Atti5;-em*:fflto 1 3 0 0 O e T* 
fe 9 , KJS 6 0 0 AT'li^ lOOOOe, lgU¥ 1 

0 0 AX'Umme 0 0A^± <0 ■b*£<$$'>L-06 
7 0 00eiioTW„ dtDi^ld. Pr-Tb-C 
o JgU?3 0 0 Aggi Lfcfc ttiBM© 

ammtzr) <nmm.it 2 o o~3 o o Agftr-is. ) 

Id, #^2ld*3lt^fiii:*[fi)K>^^Hc ±75^±fi 
4iLTPr-Tb-Co^M»^, 
tti4©lirogf|ri OOA^JittSct^IJL 

[0 0 7 21 fc*5, 1218 til OircOifc^Pj^SJ: 

5 Id, P r-Tb-Co£&gg<7>&;foB£{fcMsli. 

[0 0 7 31 «±<7)J:5ld, Pr-Tb-Co^I* 

iiwltti4tu P tmz<PmmsbLX. rtte 
31 1 <o®H±Jf 4 4o J; tf<P mn 5 SrfflgYt $ -fr 5 - £ (d 4 
9, f&<£>8fte (g&frBStffcM s 4?) £{£T£-&5r ir/i 
<, S0l[^|6)<DiBi«^Hc tfrX-%Z a dl 

f£ Sr^-T -5 d. t tfX£ 5„ 

[00 7 41 [HiS0iJ3) *38S3tf>Sg3tf>!y§0iJ|do^ 
"C* Hi. Hi 1. fcit/Hl 2 ldS-3^-Ciftlp31-ix 



*S<E>Ji?f& 1 £>, ID 1 ld^£ttTt'>5j§ttB££U!E8IW8£ft&- 
[0 0 7 5J **Jfi0tJld^5SB[«£^|5^flrii. P r 

- t b - c o «-ftfit*»e> * 5 jg 1 4 » 1 ji <vm 

JiSriOoA-fi:^, WSffciPtlrolf 
£0~l 0Atfft$*5c t«^li, HfJlELfc^iSCaj 
2ro«^t|^«T*fc5o &*S, ^^2±«:»^J?|i6 
OOA-ft Lfc. 

[0 0 7 61 2fetC. *H2fe«SJId*Jlt5^^2ld*3lt 
•5, ^fP«{bMs*J«tU«fiii[^l63CO«:^Hc ±<75P t 
BtffftftttSrHl lld^L, ±IH^SK2ld*5lt-5, * 

a««**ttK.L0>p t Bu?fe#ttsr0 1 2id^-r 0 

[0 0 7 71 Hi lld^^Jir^^iriot). ^g^2ld 

*5it^Sii:^r6]coiS:^Hc ±ii, p t mm.fr 6 a^it 

tf>fg«E-CI4&»|dlt;*: l, iS»ld 6 AU±X-temmt$.'J><D 

«^i^tltv^„ — fiasiK<kMs i*p tmm^M 

14, P tK^6AWT<D««-CI4ffi*»ldJS*D«|6]fdfc 
6 Atl±T-!4lil^?PLT^So 
[00 78] fot. P tffiUP£6 AjyTi-rsr irld 
<fct>. (taftWbM s SO &&T1S-&ZZ tt£ 

<, SB:*-|p](OiS5«:^Hc lS:#5di«s-e#5 0 - 

[0 0 7 91 &3b\ ±IELfc=S-|^ig«ajT-|4, 1 W^tt 
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